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(54) Method lor realizing multicast service in mobile c 



n system 



(57) A method for realizing multicast service in a 
mobile communication system simultaneously provides 
various multicast services to the plurality of users 
through one common channel. The method for realizing 
multicast service in a mobile communication system 
includes the steps of: (a) allocating a multicast service 
identifier to each mobile station in a multicast server; (b) 
loading control and data frame areas according to vari- 
ous multicast service on one common channel down- 



linked in the multicast server, and transmitting the con- 
trol and data frame areas; (c) searching a control frame 
area of the transmitted common channel in each mobile 
station, and detecting a control frame area correspond- 
ing to the allocated multicast service identifier; and (d) 
receiving each multicast service corresponding to a 
data frame area according to the detected control frame 
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Description 

Field of the Invention 

[0001] The present invention relates to a mobile s 
communication system. More particularly, it relates to a 
method for realizing multicast service in a mobile com- 
munication system. 

Description of the Prior Art w 

[0002] A multicast service is a unidirectional Point- 
to- Multipoint service which transmits a message to all 
subscribers presently positioned in a geographical area 
defined by a service requester in a single source entity, is 
[0003] The message includes a group identifier 
which indicates whether the message is an interesting 
message for a specific subscriber included in a specific 
multicast group, or the message is an interesting mes- 
sage for all subscribers. 20 
[0004] For example, the multicast service may 
include news information, weather information, stock 
information, and traffic reports, as well as a production 
or service advertisement. 

[0005] Conventionally, a short message service is 25 
simultaneously provided to a plurality of users by using 
a paging channel. 

[0006] However, since the conventional mobile 
communication system simultaneously provides a short 
message service to a plurality ol users through a paging so 
channel, the user cannot select various multicast serv- 
ices. 

SUMMARY OF THE INVENTION 

35 

[0007] Accordingly, the present invention is directed 
to a method for realizing multicast service in a mobile 
communication system that substantially obviates one 
or more of the problems due to limitations and disad- 
vantages of the related art. 10 
[0008] It is an objective of the present invention to 
provide a method for realizing multicast service in a 
mobile communication system which simultaneously 
provides various multicast services to the plurality ol 
users through one common channel. 45 
[0009] To achieve the above objective, a method for 
realizing multicast service in a mobile communication 
system includes the steps of: (a) allocating a multicast 
service identifier 1o each mobile station in a multicast 
server; (b) loading control and data frame areas accord- so 
ing to various multicast service on one common channel 
down-linked in the multicast server, and transmitting the 
control and data frame areas; (c) searching a control 
frame area of the transmitted common channel in each 
mobile station, and detecting a control frame area corre- ss 
sponding to the allocated multicast service identifier; 
and (d) receiving each multicast service corresponding 
to a data frame area according to the detected control 
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frame area. 

[0010] The common channel is a downlink shared 
channel (DSCH). 

[0011] The downlink shared channel (DSCH) is 
divided into a control frame area and a data frame area. 
[0012] The control frame area and the data frame 
area is made of a period having the same transmission 
block and the same transmission time interval. 
[0013] The period is determined as 10 milisec- 
onds(ms). 

[0014] The downlink shared channel (DSCH) is an 
additional downlink shared channel (DSCH) comprised 
of a control Irame area and a data frame area. 
[0015] According to another aspect of the present 
invention, a method for realizing multicast service in a 
mobile communication system includes the steps ol: 

monitoring at a mobile station a control frame area 
of a downlink shared channel (DSCH) down-linked 
from a multicast server; 

detecting a multicast service identifier in the control 
frame area; 

performing a switching operation to a downlink 
shared channel (DSCH) having a multicast data, if 
the multicast service identifier is detected; and 
receiving a multicast data in a data frame area of 
the downlink shared channel (DSCH) switched. 

[0016] Control and data frame areas according to 
various multicast services are shared through one 
downlink shared channel (DSCH), and either the control 
frame area or data frame area is loaded on one down- 
link shared channel (DSCH) and then transmitted. As a 
result, various multicast services are simultaneously 
provided to a plurality of users. 
[0017] Additional features and advantages of the 
invention will be set forth in the description which fol- 
lows, and in part will be apparent from Ihe description, 
or may be learned by practice of the invention. The 
objective and other advantages of the invention will be 
realized and attained by the structure particularly 
pointed out in the written description and claims hereof 
as well as the appended drawings. 
[0018] It is to be understood that both the foregoing 
general description and the following detailed descrip- 
tion are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Further objects and other advantages of the 
present invention will become apparent from the follow- 
ing description in conjunction with the attached draw- 
ings, in which: 

FIG. 1 illustrates a structure of a downlink shared 
channel (DSCH) control/data frame in a method for 
realizing multicast service in a mobile communica- 
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tion system, according to a preferred embodiment 
of the present invention; 
FIG. 2 illustrates another embodiment of FIG. 1 ; 
FIG. 3 illustrates a processing step between a 
downlink shared channel (DSCH) and a multicast 
service; and 

FIG. 4 illustrates a multicast state diagram related 
to a downlink shared channel (DSCH). 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] A preferred embodiment of the present 
invention will now be described in detail with reference 
to the accompanying drawings. 
[0021] FIG. 1 illustrates a structure of a downlink 
shared channel (DSCH) control/data frame in a method 
for realizing multicast service in a mobile communica- 
tion system, according to a preferred embodiment of the 
present invention; FIG. 2 illustrates another embodi- 
ment of FIG. 1; FIG. 3 illustrates a processing step 
between a downlink shared channel (DSCH) and a mul- 
ticast service; and FIG. 4 illustrates a multicast state 
diagram related to a downlink shared channel (DSCH). 
[0022] A multicast service is a unidirectional Point- 
to-Multipoint service which transmits a message 1o all 
subscribers presently positioned in a geographical area 
defined by a service requester in a single source entity. 
[0023] The message includes a group identifier 
which indicates whether the message is an interesting 
message for a specific subscriber included in a specific 
multicast group, or the message is an interesting mes- 
sage for all subscribers. 

[0024] For example, the multicast service may 
include news information, weather information, stock 
information, and traffic reports, as well as a production 
or service advertisement. 

[0025] The multicast service has some require- 
ments such as unidirectional channels and a strong 
error correction mechanism, because a design consid- 
ering both encryption/reverse-encryption and ARQ(i.e., 
automatic repeat request) for the user group is dissatis- 
fied in the multicast service. 
[0026] For example, each mobile station transmits a 
multicast request mesage to a multicast server placed 
on a predetermined position of a core multicast server. 
[0027] Also, each mobile station transmits a user 
identifier, service identifier, and some other parameters 
to the multicast server. 

[0028] After that, the multicast server transmits a 
multicast response message having a multicast group 
identifier and an estimated period to each mobile sta- 
tion, so that each mobile station receives a multicast 
service. 

[0029] That is, each mobile station receives a multi- 
cast service identifier when performing a random 
access from the multicast server, and requests various 
multicast services such as news information, weather 



information, stock information, and traffic reports, etc. 
[0030] Accordingly, as shown in FIG. 1, the multi- 
cast server loads a multicast response message having 
both a multicast group identifier and an estimated 
s period on a downlink shared channel (DSCH), and then 
transmits it. 

[0031] The downlink shared channel (DSCH) exists 
only on a downlink, can use a beamforming, has a 
quickly variable rate, and can uses a slow power control. 

io The downlink shared channel (DSCH) can be combined 
with a dedicated channel, or can be used in a stand- 
alone channel. If the downlink shared channel (DSCH) 
is combined with the dedicated channel, it is possible to 
use a fast power control. Also, the downlink shared 

15 channel (DSCH) has request characteristics about 
inband identification of a mobile station, oulband identi- 
fication, or inherent addressing. 
[0032] The downlink shared channel (DSCH) con- 
trol/data frame size period is determined as N x (trans- 

20 mission lime interval). For example, N = 72 = 72 slots = 
720ms. 

[0033] The downlink shared channel (DSCH) con- 
trol/data frame period is comprised of a downlink shared 
channel (DSCH) control frame area and a downlink 

25 shared channel (DSCH) data frame area. 

[0034] The downlink shared channel (DSCH) con- 
trol Irame area and the downlink shared channel 
(DSCH) data frame area are comprised of the same 
transmission blocks and the same transmission time 

so intervals made of a slot time. The transmission time 
interval is 1 0ms, and is the same as a multicast slot 
size. 

[0035] After the above communication mode, each 
mobile station monitors a multicast downlink shared 

35 channel (DSCH) control frame of downlink shared chan- 
nel (DSCH) in a non-slotted mode. 
[0036] The downlink shared channel (DSCH) con- 
trol frame area includes a multicast service identifier 
such as a multicast temporary subscriber identification 

« (MTSI) and radio network temporary identity (RNTI). 
[0037] In addition, the downlink shared channel 
(DSCH) control frame area includes a slot time and a 
data frame slot time in order to perform a monitoring 
operation in each mobile station. 

45 [0038] The downlink shared channel (DSCH) con- 
trol frame area selectively includes a transport channel 
identifier of the downlink shared channel (DSCH) 
receiving a multicast DSCH-data frame. 
[0039] If each mobile station detects a downlink 

so shared channel (DSCH) control frame slot having a mul- 
ticast identifier by searching the downlink shared chan- 
nel (DSCH) transmitted from the multicast server, each 
mobile station switches a received frame with a down- 
link shared channel (DSCH) data frame which equals to 

55 a downlink shared channel or another downlink shared 
channel, and then receives a multicast data in a data 
frame area of a switched downlink shared channel 
(DSCH), thereby receiving various multicast services. 
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[0040] Also, a multicast server is divided into a 
downlink shared channel (DSCH) control frame size 
period as shown in FIG. 1 , and performs a transmission 
to each mobile station via a downlink shared channel 
(DSCH). Otherwise, as shown in FIG. 2, the multicast 
server individually loads a downlink shared channel 
(DSCH) control frame area and a downlink shared 
channel (DSCH) data frame area on a downlink shared 
channel (DSCH). 

[0041 ] As a result, by the above steps, each mobile 
station detects a downlink shared channel (DSCH) con- 
trol frame area and a downlink shared channel (DSCH) 
data frame area by searching a downlink shared chan- 
nel (DSCH) control frame size period. 
[0042] That is, in each transmission block within a 
downlink shared channel (DSCH) data frame area, 
each mobile station detects a multicast data corre- 
sponding to a multicast service involved in each trans- 
mission block within the downlink shared channel 
(DSCH) control frame area, thereby providing various 
multicast services. 

[0043] As shown in FIG. 3, in order to provide a 
multicast service, a multicast server loads a control sig- 
nal according to a multicast service on DSCH1 control 
frame, and performs a transmission of the control sig- 
nal. 

[0044] My slot, other's slot and a plurality of empty 
slots are repeated in the DSCH1 control frame. 
[0045] In addition, the multicast server loads a mul- 
ticast data corresponding to the multicast service on 
DSCH1 or DSCH2 data frame, and transmits it. 
[0046] TTie DSCH1 control frame and the DSCH1 
or DSCH2 data frame have the following state variation, 
i.e., monitor state -> saving state -> active state. 
[0047] As shown in FIG. 4, if a multicast service is 
released under any states 1 1 , a mobile station goes to 
a mobile station idle state (MT_Null) 12. 
[0048] The mobile station idle state (MT_Null) 12 
means a state that the multicast service is not activated 
and a downlink shared channel (DSCH) is not deter- 
mined. The mobile station idle state (MT_Null) 12 is on 
standby until a multicast service is activated. 
[0049] After that, if a multicast identifier is allocated 
by requesting a multicast service, a mobile station goes 
to a monitor state (MTjnonitor) 13 from the idle state 
(MT_Null)12. 

[0050] In the mobile station monitor state 
(MTjnonitor) 13, the mobile station monitors a down- 
link shared channel (DSCH) for a downlink shared 
channel (DSCH) control frame, and does not monitor a 
downlink shared channel (DSCH) for a downlink shared 
channel (DSCH) data frame. 
[0051] In addition, the mobile station monitor state 
(MTjnonitor) 13 means a state that a mobile station 
monitors a downlink shared channel (DSCH) to deter- 
mine a multicast control frame having the allocated mul- 
ticast service. 

[0052] Here, in the mobile station monitor state 
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(MT_monitor) 13, although the mobile station does not 
reach a state for monitoring the downlink shared chan- 
nel (DSCH), a mobile station starts a timer T monitor for 
monitoring the downlink shared channel (DSCH). 

s [0053] In the mobile station monitor state 
(MTjnonitor) 13, a mobile station checks the allocated 
multicast identifier, thereby receiving a DSCH control 
frame of the downlink shared channel (DSCH). 
[0054] In the mobile station monitor state 

ic (MTjnonitor) 13, a mobile station goes to a mobile sta- 
tion active state (MT_Active) 1 4 when the allocated mul- 
ticast identifier is confirmed in a DSCH control frame. If 
the allocated multicast identifier is not confirmed in the 
DSCH control frame before an operation completion of 

is the timer T^n^ the mobile station goes 1o a mobile 
station saving state (MT_Saving) 15. 
[0055] Accordingly, in the mobile station active state 
(MT_Active) 14, the mobile station does not monitor the 
downlink shared channel (DSCH) control frame, and 

20 monitors the downlink shared channel (DSCH) data 
frame. 

[0056] Thereafter, in the mobile station active state 
(MT Active), the mobile station receives a multicast 
data on DSCH determined for the downlink shared 
25 channel (DSCH) data frame, and then goes to a mobile 
station saving state (MT_Saving) 15 if the receiving 
operation is completed. 

[0057] Accordingly, the mobile station saving state 
(MT_Saving) 15 means a state that the mobile station 
so does not monitor the downlink shared channel (DSCH) 
data frame and the downlink shared channel (DSCH) 
control frame. 

[0058] Namely, although the mobile station does 
not go to the mobile station saving state (MT_Saving) in 
35 the mobile station saving state (MT_Saving) 15, the 
mobile station performs a power saving until expiration 
of the timer T £avjng after a timer T savjng to save a power 
starts operating. 

[0059] After that, if the expiration of the timer T savlng 

w is made in the mobile station saving state (MT_Saving) 
1 5, the mobile station goes to the mobile station monitor 
slate (MT_Monitor) 13, and repeats the above steps. 
[0060] As described above, a method for realizing 
multicast service in a mobile communication system 

45 simultaneously provides various multicasl services to 
the plurality of users through one common channel, in 
order to prevent an interference about the other party in 
case of a small quantity of data. 
[0061 ] It is understood lhat various other modifica- 

50 tions will be apparent to and can be readily made by 
those skilled in the art without departing from the scope 
and spirit of this invention. Accordingly, it is not intended 
that the scope of the claims appended hereto be limited 
to the description as set forth herein, but rather that the 

55 claims be construed as encompassing all the features 
of patentable novelty that reside in the present inven- 
tion, including all features that would be treated as 
equivalents thereof by those skilled in the art which this 
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invention pertains. 
Claims 

1 . A method for realizing multicast service in a mobile s 
communication system, comprising the steps of: 

(a) allocating a multicast service identifier to 
each mobile station in a multicast server; 

(b) loading control and data frame areas io 
according to various multicast service on one 
common channel down-linked in the multicast 
server, and transmitting the control and data 
frame areas; 

(c) searching a control frame area of the trans- 15 
mitted common channel in each mobile station, 
and detecting a control frame area correspond- 
ing to the allocated multicast service identifier; 
and 

(d) receiving each multicast service corre- ?o 
sponding to a data frame area according to the 
detected control frame area. 

2. A method for realizing multicast service in a mobile 
communication system according to claim 1, 25 
wherein the common channel is a downlink shared 
channel (DSCH). 

3. A method for realizing multicast service in a mobile 
communication system according to claim 2, so 
wherein the downlink shared channel (DSCH) is 
divided into a control frame area and a data frame 
area. 

4. A method for realizing multicast service in a mobile 35 
communication system according to claim 3, 
wherein the control frame area and the data frame 
area is made of a period having the same transmis- 
sion block and the same transmission time interval. 

w 

5. A method for realizing multicast service in a mobile 
communication system according to claim 4, 
wherein the period is 10 miliseconds (ms). 

6. A method for realizing multicast service in a mobile 45 
communication system according to claim 2, 
wherein the downlink shared channel (DSCH) is an 
additional downlink shared channel (DSCH) com- 
prised of a control frame area and a data frame 
area. so 

7. A method for realizing multicast service in a mobile 
communication system, comprising the steps of: 

monitoring at a mobile station a control frame ss 
area of a downlink shared channel (DSCH) 
down-linked from a multicast server; 
detecting a multicast service identifier in the 
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control frame area; 

performing a switching operation to a downlink 
shared channel (DSCH) having a multicast 
data, if the multicast service identifier is 
detected; and 

receiving a multicast data in a data frame area 
of the downlink shared channel (DSCH) 
switched. 
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FIG.4 
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